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“apron technique”
Yves-Marie Dion, MD, MSc, Fabien Thaveau, MD, and Shirley J. Fearn, MD, PhD, Quebec, Canada
Since our original description in 1997 of a totally laparoscopic technique for treatment of aortoiliac disease, this type of
minimally invasive procedure has been used both in the United States and abroad. We describe improvements that should
make this technique more easily reproducible. This modified procedure was offered to six patients, one of whom received
a tube graft for treatment of aneurysm disease. (J Vasc Surg 2003;38:403-6.)
After treating aortoiliac disease in more than 80 pa-
tients, we suggest modifications to our previous tech-
nique,1 which appear to facilitate performance of totally
laparoscopic aortoiliac procedures. Emphasis is on patient
positioning, creation of a modified peritoneal “apron,” and
aortic dissection. To date, we offered this modified tech-
nique to six patients.
SURGICAL TECHNIQUE
The left side of the patient is elevated 30 degrees with
two narrow pillows or a bean bag. The left arm is elevated
(Fig 1, A).
After creation of the pneumoperitoneum, with the
surgeon standing on the patient’s right side, a 30-degree
laparoscope is inserted through trocar 1 (Fig 1,A). The left
parietal peritoneum is incised about 8 cm anterolateral to
the line of Toldt (Fig 1, B). The peritoneal apron (“apron”
describes the dissection of the parietal peritoneum in con-
tinuity with the left colon and mesocolon to cover the
peritoneal cavity, to maintain the small bowel out of the
working field) protects the spleen from injury (Fig 1, C).
The three lateral trocars (Fig 1, A) are then inserted.
Gerota’s fascia and the left mesocolon are carefully mobi-
lized from each other. Once the mesocolon has been re-
tracted, the renal vein is dissected (Fig 2, A). At this point,
the renal arteries can be visualized. The infrarenal aorta
proximal to the inferior mesenteric artery is then dissected
(Fig 2, B). The surgeon moves to the patient’s left side to
complete the procedure. The instruments are placed in
their definitive position.1 For example, the aortic clamp is
inserted through trocar 3. Trocars 5 and 7 are used to clip,
perform the anastomosis, or insert the linear stapling device
when the distal aorta must be occluded. The apron is
elevated with three 2-0 monofilament sutures. The distal
aorta and the two common iliac arteries are dissected. The
rest of the procedure is similar to that previously described.
The graft is inserted into the retroperitoneum and tun-
neled. The paired lumbar arteries are clipped from the left
side by rotating the aorta slightly to the right with a suction
device (Fig 2, C). The aortic clamp is then applied (Fig 2,
D). The aortic anastomosis is begun. (Fig 3, A-E). During
the anastomosis, the assistant holds the suture with an
atraumatic forceps, and occasionally uses suction to aspirate
any oozing. In case of aortic aneurysm, lumbar arteries are
identified on the preoperative angiogram. In the aneurysm
shown in Fig 2, C, four pairs were patent (Fig 3, F) and
were all taken from the left side. Finally, the left colon is
returned to its original location by placing the table so that
the patient is in a horizontal position. The aneurysm sac
spontaneously covers the graft because it was opened on its
left lateral side.
DISCUSSION
Both previous1 and present techniques begin with the
surgeon standing to the right of the patient. The difference
in our modified procedure is that the “peritoneal apron” is
totally created from a right-sided intraabdominal approach
and made shorter, which is less time-consuming.2 The
posterior retroperitoneal dissection we used to do through
trocar 5 proved tedious. Moreover, we noted that this
dissection also caused the ureter to be lifted up along its
entire length, with potential adverse effects, eg, ischemic
stricture, leading to early transient postoperative hydrone-
phrosis.3 The dissection was made posterolateral to the
kidney, but not anterior to it. Dissecting the retroperito-
neum from the anterior aspect of the kidney is proper and
makes it possible to reach the superior mesenteric artery.
The kidney should be kept in position with its posterolat-
eral attachments so that it does not have the tendency to fall
toward the aorta during the vascular phase of the surgery.
Keeping the kidney at a distance from the aorta also enables
the ureter to stay out of the working area, especially at the
level of the proximal aortic anastomosis (Fig 3, E). More-
over, keeping the dissection medial to the gonadal vessels
(Fig 2, B) protects the ureter.
Patient positioning is important. In 1994 we per-
formed aortobifemoral bypass procedures with animals ly-
ing in frank right lateral decubitus position.4 Because this
position was not optimal, we described a more physiologic
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Fig 1. A, Patient position and sequence of trocar insertion. B, Left lateral peritoneal incision is made approximately 8
cm anterosuperior to Toldt’s line. C, Cephalad, the peritoneal incision ends at the level of the spleen (arrow).
Fig 2. A, Dissection of proximal aorta from the patient’s right side. The renal vein has already been dissected. B, Left
gonadal vein (long arrows) constitutes left lateral limit of safe dissection, the ureter being lateral to it. The aorta has been
dissected down to the inferior mesenteric artery (short arrows). Procedure will then proceed from the patient’s left side. C,
Undersurface of an aneurysm (arrowheads). A left lumbar artery has been clipped and incised (short arrow). A right lumbar
artery has just been clipped (long arrow).D, Infrarenal clamping. Left renal artery (arrow) and vein (arrowhead) are seen just
cephalad to aortic clamp. Note aneurysm mass distal to clamp. A retractor is visible to the right of the illustration.
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positioning.1 Now we suggest that the patient be in a
slightly more right lateral decubitus position. For perfor-
mance of aortobifemoral bypass grafting, the table must be
right side up to allow dissection of the femoral regions in a
horizontal plane and brought back left side up for the
intraabdominal portion of the procedure. While moving
the table, it is important not to compress the patient’s
abdomen on the right side of the table with holding de-
vices, because this will decrease the intraperitoneal space.
Other teams have recognized the benefit of a more lateral
position or the transperitoneal retroperitoneal approach.5,6
Control of the proximal infrarenal aorta was impossible
with the original technique. Rather, we advocated that
dissection be started along the left iliac artery, progressing
cephalad onto the aorta until the renal vein was reached.
Duration of the procedure in these six patients aver-
aged 319 minutes (range, 230-412 minutes). These proce-
dures were the first in which the senior surgeon was not
assisted by a surgeon but by a surgical resident and a
medical student or a nurse. This meant that certain phases
of the procedure, eg, anastomosis, were longer, eg, because
of inexperience of the assistant holding sutures. Mean
duration of anastomosis was 48 minutes. Assisted by a
surgeon, we previously performed the proximal anastomo-
sis in less than 20 minutes. Total clamping time was 130
minutes (range, 104-155 minutes). Blood loss averaged
1542 mL (range, 300-4000 mL). In one patient open
conversion was necessary because of laceration by the assis-
tant of the renal vein at a site opposite the origin of the
adrenal vein when a prototype aortic clamp was accidentally
opened. This clamp now has a safety mechanism to prevent
accidental opening. At laparotomy the aortic anastomosis
was found adequate, and the vein was repaired. The patient
recovered promptly. This was the only intraoperative com-
Fig 3. A, Anastomosis begins posteriorly with a 3-0 polypropylene suture, which will be run up the right lateral aspect
of the aorta. The right- hand needle driver is seen tightening the suture to approximate the graft to the aorta. The
left-hand needle driver is not seen, but is holding the suture on the other side of the knot (arrow). B, The second
running suture has been tied posteriorly, close to the first knot, and is being run up the left lateral aspect of the aorta.
Arrow points to needle coming out the aortic wall. C, Before the anastomosis is completed, the first running suture is
tightened with a laparoscopic nerve hook (arrow). D, Needle (arrowhead) is grasped with the needle driver while the
anastomosis is completed. Note that running suture coming from left has passed the site where the first running suture
(arrow) has reached.E, Anastomosis has been unclamped and flow restored to the limbs. Note how close the left ureter
is to the aorta. With the modified technique, these two organs are not located so close. F, Angiogram shows four pairs
of lumbar arteries that needed interruption during the laparoscopic Creech procedure performed.
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plication and conversion. Postoperatively, one patient had a
myocardial infarction. No patient died. In the patient who
received a tube graft to treat abdominal aortic aneurysm,
total clamping time was 117 minutes. The proximal anas-
tomosis lasted 35 minutes, and the distal 32 minutes. We
recently reported difficulties encountered in our entire
series and how we solved them.7 Of more than 80 patients
in whomwe used laparoscopic treatment, 1 patient died, on
postoperative day 6, of malignant arrythmia, although be-
fore this event he felt well enough to walk and go home.
Laparoscopy must be adequately learned, and the sur-
geon must attend courses in laparoscopic vascular surgery.
In Quebec, the course has been extended to 3 days so that
live surgery can be shown. Courses should also allow the
participant to perform in a most realistic setting. Proce-
dures, both totally laparoscopic6,8 and laparoscopy-assist-
ed,9,10 should be performed on live animals. Surgeons who
already have laparoscopic experience can progress directly
to the totally laparoscopic approach. For others, we suggest
stepwise progression, starting with assisted laparoscopy
and, when comfortable, proceeding to a totally laparo-
scopic approach. We also offer preceptorship. Congresses
and publications will ensure knowledge of the most recent
developments in the field.
In conclusion, vascular laparoscopy is evolving by vir-
tue of improvements in techniques and instrumentation.
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